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MEMORANDUM 

To: Abi Lerner, P.E. 
Amir Shahpar, P.E. 
Virginia Department of Transportation (VDOT)  
 

From: Geoff Giffin, P.E., PTOE 
Anthony Gallo, P.E. 
Kavita Boddu, P.E. 
Steve Weller 

 Kimley-Horn and Associates, Inc. 

Date: September 14, 2020 

Subject: Route 28 and Dulles Toll Road/Dulles Greenway Study 
Traffic Volume Forecasts for 2025/2045 Preferred Build Alternative 

 

Introduction 
This memorandum summarizes the development of balanced traffic volumes for the Preferred Build 
Alternative for the Route 28 and Dulles Toll Road/Dulles Greenway Interchange Study for the 2025 
and 2045 analysis years. This follows previously-developed volume forecasts which were approved 
for use in traffic simulation analysis for the following scenarios: 

 2025 No-Build: provided May 6th, 2019 
 2045 No-Build: provided August 23rd, 2019 
 2045 Build Alternatives 1, 2, and 3: provided March 31st, 2020 (note that volume forecasts 

and traffic simulation analysis were not conducted for these alternatives for 2025) 

The Preferred Alternative incorporates elements of each of the three Build Alternatives and has been 
conceptualized following traffic operations analyses of those alternatives as well as stakeholder and 
public outreach in Summer 2020. The following sections document the various improvements 
included in the Preferred Alternative and a discussion of how these improvements impact traffic 
forecasts. For each analysis year, the balanced Preferred Alternative freeway mainline and ramp 
volumes are provided as well as the corresponding balanced arterial turning movement volumes at 
study intersections.  

Forecasting Methodology 
The traffic forecasting and volume balancing methodology is consistent with the methodology 
previously described to develop 2025 and 2045 No-Build forecasts, as well as 2045 Build forecasts. 
Preferred Build forecasts are developed using No-Build as a baseline.  
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Traffic volumes were forecasted using the outputs from the MWCOG travel demand model. The 
Existing Conditions (2018) model scenario was calibrated and approved by VDOT in a memorandum 
dated April 9th, 2019. Relevant edits to the model network and scripts documented in that 
memorandum were carried forward to 2025 and 2045 No-Build model scenarios, which also include a 
series of background network improvements. The No-Build model scenarios were modified to create 
Preferred Alternative scenarios. Outputs from these models were used to estimate growth on study 
area roadway links using NCHRP 765 industry-standard practices. Post-processed traffic volumes for 
the Preferred Alternative scenarios were developed starting from the from the No-Build balanced 
volumes. Note that for trips on facilities leading into or out of Dulles Airport, volumes have been held 
constant between No-Build and Build conditions. These Dulles Airport-associated volumes were 
grown from Existing Conditions using a constant 1.5 percent linear growth rate based upon 
discussions with VDOT and MWAA.  

The NCHRP 765 iterative-directional method was used to convert forecasted link volumes into 
forecasted turning movement volumes for arterial intersections. Build Alternative arterial turning 
movement volumes were again developed starting from No-Build volumes, consistent with freeway 
volumes.  

Volumes were balanced along the freeways and arterials in a manner consistent with No-Build 
forecasts.   

Land Use Assumptions 
No changes to underlying land use are assumed between No-Build and Build conditions for both 
2025 and 2045.  

The MWCOG Round 9.1 land use projections were assumed for the traffic forecasting.  The one 
exception is in 2045 only for the Fairfax County Innovation Center Transit Station Area Land Units L-1 
and L-2.  Fairfax County requested that the study assume the optional office development (total of 4.2 
million square feet of development, primarily office) that was recently adopted through a 
Comprehensive Plan Amendment. The land use in this zone in Fairfax County (TAZ #1705) was 
updated to incorporate these changes in the MWCOG model for the year 2045. This land use is 
consistent between No-Build and Build conditions.  

Background Projects Assumptions 
No changes to background projects are assumed between No-Build and Build conditions for both 
2025 and 2045. Background projects for both analysis years are documented in the No-Build forecast 
memos. For the 2025 analysis year, as several different scenarios were originally analyzed for No-
Build conditions, it was determined that the background improvements should include (1) the 
eastbound widening of the Dulles Toll Road between the Dulles Greenway Toll Plaza and Centreville 
Road and (2) the conversion of the HOV lane from HOV-2 to HOV-3.  

Future Preferred Alternative Forecasting Summary 
Table 1 provides an overview of the improvements included in the Preferred Alternative. For each 
improvement, a bulleted discussion is provided on the impact to traffic volumes forecasted for both 
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2025 and 2045. The Attachments to this report, summarized in the next section, provide diagrams 
for the forecast volumes for both analysis years, as well as the differences from No-Build volumes for 
comparison. Of particular note is the recommended change to tolling policy along the Dulles 
Greenway and Dulles Toll Road, which was incorporated in Build Alternative 1. The Appendix to this 
memo summarizes the tolling changes that were incorporated into Build Alternative 1 and 
subsequently carried over to the Preferred Alternative.  

Table 1. Preferred Alternative Improvements and Forecasted Impact on Traffic Volumes 

Preferred Alternative 
Improvement 

Forecasted Impact on Traffic Volumes 

Distance-based tolling along 
Dulles Greenway 

• Approximately 10% increase in peak-period/peak-direction 
volume along Dulles Greenway and more substantial increase 
in off-peak volume. Overall ADTs along the Dulles Greenway 
increase by approximately 15-20%.  

• Reduction in trips along parallel paths using arterials north of 
Dulles Greenway and Route 28: (1) eastbound Route 606 to 
southbound Route 28 and northbound Route 28 to westbound 
Route 606, and (2) eastbound Sterling Blvd to southbound 
Route 28 and northbound Route 28 to westbound Sterling 
Blvd 

• Increase in trips between Dulles Greenway west of Route 28 
and Route 28 south of Dulles Greenway 

Peak period/peak direction 
1.5x toll increase along DTR 

• Increase in trips between Dulles Greenway west of Route 28 
and Route 28 south of Dulles Greenway 

• Increase in trips on south-facing ramps at Route 28/Frying 
Pan Road interchange (northbound to eastbound and 
westbound to southbound) 

Arterial connection between 
Innovation Avenue and 
Pacific Boulevard west of 
Route 28 

• Overall increase in trips along Innovation Avenue into/out of 
CIT area 

• Shift in trips from eastbound Route 606 to southbound Shaw 
Road to instead utilize Pacific Boulevard to access the CIT 
area, as well as a shift in trips from northbound Shaw Road to 
westbound Route 606 to instead use northbound Pacific 
Boulevard to westbound Route 606 

Additional lane provided 
along eastbound DTR to off-
ramp to Fairfax County 
Parkway/Herndon Metrorail 
station 

• Increase in capacity and demand for trips along eastbound 
DTR (including trips from southbound Route 28); daily and 
AM peak volumes increase by approximately 8-10%. 

• Note that it is difficult to fully gauge the impact solely from this 
additional lane, as other elements of the Preferred Alternative 
noted above also impact DTR volumes.  

Route 28 southbound 
improvements, including 
braided ramps/C-D system 
between Route 606 and 
DTR interchanges, and 2-
lane flyover ramp from 

• Increase in capacity and demand for trips along southbound 
Route 28 to eastbound DTR. 

• Note that given the subsequent change in travel demand due 
to the Dulles Greenway tolling change, there is not a 
substantial increase in volume along Route 28 north of the 
DTR.  
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Preferred Alternative 
Improvement 

Forecasted Impact on Traffic Volumes 

southbound Route 28 to 
eastbound DTR 

• Traffic volumes along Route 28 south of DTR remain very 
consistent with No-Build.  

Route 28 northbound 
improvements, including 
braided ramps/C-D system 
between DTR and 
Innovation interchanges 

• Slight increase in capacity and demand for trips along 
northbound Route 28. Note that given the subsequent change 
in travel demand due to the Dulles Greenway tolling change 
(as well as no improvements to westbound DTR), there is not 
a substantial increase in volume along Route 28 north of the 
DTR.  

• Traffic volumes along Route 28 south of DTR remain very 
consistent with No-Build. 

DDI at Route 28/Route 606 
interchange 

(No further impact) 

DDI at DTR/Centreville 
Road interchange 

(No further impact) 

Increased 
acceleration/deceleration 
lanes for ramps at Route 
28/Frying Pan Road 
interchange 

(No further impact) 
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Summary of Attachments 
The PDF attachment to this memorandum contains the following graphics: 

 2025 Preferred Alternative 

 2025 Preferred Alternative Freeway ADTs 
 2025 Preferred Alternative Freeway AM peak hour volumes 
 2025 Preferred Alternative Freeway PM peak hour volumes 
 2025 No-Build Arterial AM (PM) turning movement volumes 
 2025 Preferred Alternative Arterial AM (PM) turning movement volumes 

 2045 Preferred Alternative 

 2045 Preferred Alternative Freeway ADTs 
 2045 Preferred Alternative Freeway AM peak hour volumes 
 2045 Preferred Alternative Freeway PM peak hour volumes 
 2045 No-Build Arterial AM (PM) turning movement volumes 
 2045 Preferred Alternative Arterial AM (PM) turning movement volumes 

These attachments are best printed in 11x17. 
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2025 Preferred Alternative Forecast Volumes 
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2045 Preferred Alternative Forecast Volumes 
 









Route 28 and Dulles Toll Road/Dulles Greenway Study Intersection Turning Movement Volume Forecasts

2045 No-Build AM Peak Hour (8AM-9AM) and PM Peak Hour (5PM-6PM)

1 Volumes were balanced then rounded to the nearest five vehicles. Therefore, 

direct comparison of these counts with the controlling freeway mainline and ramp 

volumes results in a difference offive vehicles in some locations.
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Appendix 
This appendix describes the tolling assumptions for the Preferred Alternative in more detail than 
provided in Table 1. Through discussions with MWAA and TRIP II, Kimley-Horn developed tolling 
assumptions aimed at alleviating some of the operational deficiencies at the Route 28 and Dulles Toll 
Road/Dulles Greenway interchange. These tolling assumptions were made with the understanding 
that they would require policy changes.  

The MWCOG/TPB model was applied with the new tolls in Preferred Alternative, which may cause 
changes in the trip distribution in addition to the changes in route choice based on the toll changes. 
Per MWCOG modeling convention, tolls are assumed to remain consistent in real terms into the 
future. To be consistent with other scenarios, the base toll rates were modified from the MWCOG 
base toll rates to reflect the toll policy assumptions for the Dulles Toll Road and Dulles Greenway: 

 Dulles Toll Road: the tolls on the Dulles Toll Road were increased 50% in the peak periods 
(6:00-9:00 AM and 3:00-7:00 PM) in the peak direction only. The Mainline tolls increased 
from $3.25 to $4.90 and the Ramp tolls increased from $1.50 to $2.25.  The off-peak tolls 
remain the same. Note that for Build Alternative 1, the tolls on the DTR were increased 50% 
in the peak period in both directions. This is the only tolling difference between the Preferred 
Alternative and Alternative 1. 

 Dulles Greenway: the Dulles Greenway tolls modified the current system of mainline and 
west-facing ramps toll collection (flat rate) to directional, distance-based tolls. The cost of the 
directional tolls were assumed to be $1 per mile, capped at the existing maximum of $5.80 in 
the peak-period, peak direction and $4.75 in the off-peak direction, with a 1% escalation over 
real terms. The escalation results in maximum full-length tolls of $7.45 (2020USD) in the 
peak and $6.10 (2020USD) in the off peak.  

Figure A-1 shows the 2020 existing and 2025/2045 Preferred Alternative tolls for the Dulles Toll 
Road and the Dulles Greenway in a chart.   

Tables A-1 through A-4 show the proposed Dulles Greenway toll tables for existing (2020) and 
proposed (2025/2045) AM and PM tolls for the Preferred Alternative. 
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Figure A-1: Existing (2020) and Preferred Alternative (2025/2045) Tolls on Dulles Toll Road and 
Dulles Greenway 
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Table A-1: 2020 (Existing) Peak Tolls (AM Peak Period) 

 
From \ To 

Main Line/ 
Rt 28 Ox Road Loudoun Co 

Pkwy 
Ashburn 

Village Blvd 
Claiborne 

Pkwy 
Belmont 
Ridge Rd 

Shreve Mill 
Rd 

Battlefield 
Pkwy 

Leesburg 
Bypass 

Main Line/ Rt 28          -   $     4.75   $     4.75   $     4.75   $     4.75   $     4.75   $     4.75   $     4.75   $     4.75  

Ox Road  $     5.80           -    $     4.75   $     4.75   $     4.75   $     4.75   $     4.75   $     4.75   $     4.75  

Loudoun Co Pkwy  $     5.80   $     5.80           -    $     4.75   $     4.75   $     4.75   $     4.75   $     4.75   $     4.75  
Ashburn Vill Blvd  $     5.80   $     5.80   $     5.80           -    $     3.55   $     3.55   $     3.55   $     3.55   $     3.55  

Claiborne Pkwy  $     5.80   $     5.80   $     5.80   $     4.65           -    $     3.55   $     3.55   $     3.55   $     3.55  

Belmont Ridge Rd  $     5.80   $     5.80   $     5.80   $     4.65   $     4.65           -    $     4.65   $     4.65   $     4.65  

Shreve Mill Rd  $     5.80   $     5.80   $     5.80   $     4.65   $     4.65   $     4.65           -    $     3.10   $     3.10  

Battlefield Pkwy  $     5.80   $     5.80   $     5.80   $     4.65   $     4.65   $     4.65   $     3.10           -            -   

Leesburg Bypass  $     5.80   $     5.80   $     5.80   $     4.65   $     4.65   $     4.65   $     3.10           -            -   

          
Table A-2: 2025/2045 Preferred Alternative Distance-Based Option (AM Peak Period (USD2020)) 

 
From \ To 

Main Line/ 
Rt 28 Ox Road Loudoun Co 

Pkwy 
Ashburn 

Village Blvd 
Claiborne 

Pkwy 
Belmont 
Ridge Rd 

Shreve Mill 
Rd 

Battlefield 
Pkwy 

Leesburg 
Bypass 

Main Line/ Rt 28      -     $    1.35   $    2.65   $    4.00   $    5.75   $    6.10   $    6.10   $    6.10   $    6.10  

Ox Road  $    1.65       -     $    1.35   $    2.65   $    4.40   $    5.35   $    6.10   $    6.10   $    6.10  

Loudoun Co Pkwy  $    3.35   $    1.65       -     $    1.35   $    3.10   $    4.00   $    6.10   $    6.10   $    6.10  
Ashburn Vill Blvd  $    5.00   $    3.35   $    1.65       -     $    1.75   $    2.65   $    5.45   $    6.10   $    6.10  

Claiborne Pkwy  $    7.20   $    5.50   $    3.85   $    2.20       -     $    0.90   $    3.70   $    5.65   $    6.10  

Belmont Ridge Rd  $    7.45   $    6.65   $    5.00   $    3.35   $    1.15       -     $    2.75   $    4.70   $    5.75  

Shreve Mill Rd  $    7.45   $    7.45   $    7.45   $    6.80   $    4.60   $    3.45       -     $    1.95   $    3.00  

Battlefield Pkwy  $    7.45   $    7.45   $    7.45   $    7.45   $    7.05   $    5.90   $    2.45       -         -    

Leesburg Bypass  $    7.45   $    7.45   $    7.45   $    7.45   $    7.45   $    7.20   $    3.70       -         -    
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Table A-3: 2020 (Existing) Peak Tolls (PM Peak Period) 

Greenway 

Main Line/ 
Rt 28 Ox Road Loudoun Co 

Pkwy 
Ashburn 

Village Blvd 
Claiborne 

Pkwy 
Belmont 
Ridge Rd 

Shreve Mill 
Rd 

Battlefield 
Pkwy 

Leesburg 
Bypass 

Main Line/ Rt 28      -     $    5.80   $    5.80   $    5.80   $    5.80   $    5.80   $    5.80   $    5.80   $    5.80  

Ox Road  $    4.75       -     $    5.80   $    5.80   $    5.80   $    5.80   $    5.80   $    5.80   $    5.80  

Loudoun Co Pkwy  $    4.75   $    4.75       -     $    5.80   $    5.80   $    5.80   $    5.80   $    5.80   $    5.80  
Ashburn Vill Blvd  $    4.75   $    4.75   $    4.75       -     $    4.65   $    4.65   $    4.65   $    4.65   $    4.65  

Claiborne Pkwy  $    4.75   $    4.75   $    4.75   $    3.55       -     $    4.65   $    4.65   $    4.65   $    4.65  

Belmont Ridge Rd  $    4.75   $    4.75   $    4.75   $    3.55   $    3.55       -     $    4.65   $    4.65   $    4.65  

Shreve Mill Rd  $    4.75   $    4.75   $    4.75   $    3.55   $    3.55   $    4.65       -     $    3.10   $    3.10  

Battlefield Pkwy  $    4.75   $    4.75   $    4.75   $    3.55   $    3.55   $    4.65   $    3.10       -         -    

Leesburg Bypass  $    4.75   $    4.75   $    4.75   $    3.55   $    3.55   $    4.65   $    3.10       -         -    
 

Table A-4: 2025/2045 Preferred Alternative Distance-Based Option (PM Peak Period (USD2020)) 

Greenway 

Main Line/ 
Rt 28 Ox Road Loudoun Co 

Pkwy 
Ashburn 

Village Blvd 
Claiborne 

Pkwy 
Belmont 
Ridge Rd 

Shreve Mill 
Rd 

Battlefield 
Pkwy 

Leesburg 
Bypass 

Main Line/ Rt 28      -     $    1.65   $    3.35   $    5.00   $    7.20   $    7.45   $    7.45   $    7.45   $    7.45  

Ox Road  $    1.35       -     $    1.65   $    3.35   $    5.50   $    6.65   $    7.45   $    7.45   $    7.45  

Loudoun Co Pkwy  $    2.65   $    1.35       -     $    1.65   $    3.85   $    5.00   $    7.45   $    7.45   $    7.45  
Ashburn Vill Blvd  $    4.00   $    2.65   $    1.35       -     $    2.20   $    3.35   $    6.80   $    7.45   $    7.45  

Claiborne Pkwy  $    5.75   $    4.40   $    3.10   $    1.75       -     $    1.15   $    4.60   $    7.05   $    7.45  

Belmont Ridge Rd  $    6.10   $    5.35   $    4.00   $    2.65   $    0.90       -     $    3.45   $    5.90   $    7.20  

Shreve Mill Rd  $    6.10   $    6.10   $    6.10   $    5.45   $    3.70   $    2.75       -     $    2.45   $    3.70  

Battlefield Pkwy  $    6.10   $    6.10   $    6.10   $    6.10   $    5.65   $    4.70   $    1.95       -         -    

Leesburg Bypass  $    6.10   $    6.10   $    6.10   $    6.10   $    6.10   $    5.75   $    3.00       -         -    
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